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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, 
including the fee set forth in 37 CFR 1.17(e), was filed in this 
application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the 
fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn 
pursuant to 37 CFR 1.114. Applicant's submission filed on 
12/2/2008 has been entered. 

Claim Objections 

Claim 1, 8, 12, 19, 22, 26, and 32 are objected to because 
of the following informalities: 

In claim 1, "the flag set", lines 8-9, should read "the 
flag is set". Similar deficiencies occur in claims 8, 12, 19, 
22, 26, and 32. 

Appropriate correction is required. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 
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(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 1 - 4, 8 - 11, 22 - 25, 26, 27, 29, and 30 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Gregg 
et al. (US Pat. No. 5598442), hereinafter referred to as Gregg' 
442 in view of Bentz et al . (US Pat. No. 6363441), hereinafter 
referred to as Bentz' 441. 

Referring to claim 1, Gregg' 442 discloses a data 
communication arrangement, comprising: 

a transmit module (Figure 1, Serializer 46) adapted to 
convert parallel data words into a plurality of serial data 
streams (Figure 1, Element 46), each of which is carried by a 
data-carrying line (Figure 1, Lines 0 - 3) ; and 

a receive module (Figure 2, Receiving module comprising 54, 
56, 58, or 75) adapted to collect, for each data-carrying line, 
data carried from the transmit module by the data-carrying 
lines, and adapted to detect (Figure 2, Element 54) therein a 
frequency compensation code (Column 4, Lines 27 - 30) and, the 
receiving module adapted to align (Figure 2, Element 54) the 
data carried from the transmit module in response to the flag. 
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Gregg does not explicitly discloses a plurality of first in 
first out buffers (FIFOs) , each FIFO coupled to a data-carrying 
line; and wherein each FIFO comprises a bit dedicated to a flag 
indicating alignment status for the data collected in the FIFO, 
the flag set in response to the detected frequency compensation 
code . 

Bentz' 441 discloses a "timing controller 470 issues select 
signals to MUX 490 that cause the information in staging memory 
475 to empty sequentially, ensuring information parallelly 
loaded at the particular time in staging memory 475 is unloaded 
before information loaded in staging memory 475 at a later time. 
In this example, time dependency maintenance system and method 
400 ensures that parallel time dependencies are maintained on a 
first in first out (FIFO) basis between information parallelly 
loaded at one time period and information parallelly loaded at 
another time period.", col. 6, lines 38-48. 

At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Bentz' 441 before him or her, to modify the sync buffer 43 
of Gregg to include the FIFO of Bentz' 441 because Bentz' 441' s 
FIFO is use to maintain time dependent information. 

The suggestion/motivation for doing so would have been to 
buffer data that have been skewed from conversion in order to 
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facilitate utilization of parallel and sequential graphics 
processing and communication hardware in an effective and 
efficient manner to support retrieval of information for a cache 
memory, as disclosed by Bentz' 441. 

Therefore, it would have been obvious to combine Bentz' 441 
with Gregg to obtain the invention as specified in the instant 
claim. 

As to claim 2, Gregg' 442 discloses the data communication 
arrangement according to claim 1, wherein the receive module 
continuously checks alignment between the serial data streams 
and autonomously corrects alignment (Figure 3, Element 68) 
between the serial data streams (Column 4, Lines 27 - 35) . 

As to claim 3, Gregg' 442 discloses the data communication 
arrangement according to claim 1, wherein the receive module 
includes a retraining sequence delay circuit (Column 4, Lines 33 
- 35) adapted to delay a retraining sequence request and provide 
a retry data transmit request (Column 4, Lines 39 - 40) in 
response to the frequency compensation codes to mitigate skew- 
caused re-training and configuration sequences. 
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As to claim 4, Gregg' 442 discloses the data communication 
arrangement according to claim 1, wherein the frequency 
compensation code is a Skip code (Figure 3, Desirializer 60) . 

Referring to claim 8, Gregg' 442 discloses a data 
communication arrangement, comprising: 

a parallel word storage circuit (Figure 1) having a 
plurality of parallel to serial conversion modules (Figure 1, 
Serializer) , each parallel to serial conversion module adapted 
to serially transmit a portion of the data from the parallel 
word storage circuit, each portion of data transmitted with an 
embedded frequency compensation code (Column 4, Lines 27 - 30) ; 
and 

an alignment storage circuit (Figure 3) having a plurality 
of serial to parallel conversion modules (Figure 2), each serial 
to parallel conversion module adapted to receive the portions of 
data from the parallel word storage circuit, the alignment 
storage circuit adapted to provide an alignment detection signal 
(Figure 3, Element 68) to a data shift circuit in response to 
null character for each buffer, and adaptively shift (Figure 3, 
signal 69) the parallel data output from the portions of data in 
response to the alignment detection signal. 
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However, Gregg does not explicitly disclose each serial to 
parallel conversion module connected in parallel to a FIFO. At 
the time of the invention, it would have been obvious to one of 
ordinary skill in the art to modify the Sync buffer of Gregg to 
include a FIFO. The suggestion/motivation for doing so would 
have been to temporarily store data streams as it is common and 
well known in the art of I/O. 

Furthermore, Gregg does not explicitly discloses a 
plurality of first in first out buffers (FIFOs) , each FIFO 
coupled to a data-carrying line; and wherein each FIFO comprises 
a bit dedicated to a flag indicating alignment status for the 
data collected in the FIFO, the flag set in response to the 
detected frequency compensation code. 

Bentz' 441 discloses a "timing controller 470 issues select 
signals to MUX 490 that cause the information in staging memory 
475 to empty sequentially, ensuring information parallelly 
loaded at the particular time in staging memory 475 is unloaded 
before information loaded in staging memory 475 at a later time. 
In this example, time dependency maintenance system and method 
400 ensures that parallel time dependencies are maintained on a 
first in first out (FIFO) basis between information parallelly 
loaded at one time period and information parallelly loaded at 
another time period.", col. 6, lines 38-48. 
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At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Bentz' 441 before him or her, to modify the sync buffer 43 
of Gregg to include the FIFO of Bentz' 441 because Bentz' 441' s 
FIFO is use to maintain time dependent information. 

The suggestion/motivation for doing so would have been to 
buffer data that have been skewed from conversion in order to 
facilitate utilization of parallel and sequential graphics 
processing and communication hardware in an effective and 
efficient manner to support retrieval of information for a cache 
memory, as disclosed by Bentz' 441. 

Therefore, it would have been obvious to combine Bentz' 441 
with Gregg to obtain the invention as specified in the instant 
claim. 

As to claim 9, Gregg' 422 discloses the data communication 
arrangement according to claim 8, wherein the alignment storage 
circuit includes a retraining sequence delay (Column 4, Lines 33 
- 35) module adapted to delay a retraining sequence request and 
provide a retry data transmit request (Column 4, Lines 39 - 40) 
in response to the frequency compensation code. 
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As to claim 10, Gregg' 422 discloses the data communication 
arrangement according to claim 8, wherein the frequency 
compensation code is a Skip code (Figure 3, Desirializer 60) . 

As to claim 11, Gregg does not explicitly disclose wherein 
the SKIP codes are dropped and not placed into the FIFO. 
However, At the time of the invention, it would have been 
obvious to one of ordinary skill in art to modify the teachings 
of Gregg to include dropping unwanted code and place the rest of 
the data into a FIFO since this practice is well known and 
common in the art of I/O and networking to sync data streams 
with different frequencies (see pertinent art in the conclusion 
section) . 

Claims 22 - 25 recite the corresponding limitations of 
claim 1-4. Therefore, they are rejected accordingly. 

Referring to claim 26, Gregg' 442 discloses a data 
communication arrangement, comprising: 

a parallel circuit providing (Figure 1, Serializer) data 
symbols (output streams from element 46, Figure 1) in serial 
form on a plurality of data lines, at least some of the data 
symbols including codes useful for frequency compensation 
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(Column 4, Lines 27 - 30) ; and an alignment circuit (Figure 1, 
Elements 54) adapted to respond to the codes by aligning the 
data symbols and by removing the codes. 

Gregg does not explicitly discloses a plurality of first in 
first out buffers (FIFOs), each FIFO coupled to a data-carrying 
line; and wherein each FIFO comprises a bit dedicated to a flag 
indicating alignment status for the data collected in the FIFO, 
the flag set in response to the detected frequency compensation 
code . 

Bentz' 441 discloses a "timing controller 470 issues select 
signals to MUX 490 that cause the information in staging memory 
475 to empty sequentially, ensuring information parallelly 
loaded at the particular time in staging memory 475 is unloaded 
before information loaded in staging memory 475 at a later time. 
In this example, time dependency maintenance system and method 
400 ensures that parallel time dependencies are maintained on a 
first in first out (FIFO) basis between information parallelly 
loaded at one time period and information parallelly loaded at 
another time period.", col. 6, lines 38-48. 

At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Bentz' 441 before him or her, to modify the sync buffer 43 
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of Gregg to include the FIFO of Bentz' 441 because Bentz' 441' s 
FIFO is use to maintain time dependent information. 

The suggestion/motivation for doing so would have been to 
buffer data that have been skewed from conversion in order to 
facilitate utilization of parallel and sequential graphics 
processing and communication hardware in an effective and 
efficient manner to support retrieval of information for a cache 
memory, as disclosed by Bentz' 441. 

Therefore, it would have been obvious to combine Bentz' 441 
with Gregg to obtain the invention as specified in the instant 
claim. 

As to claim 27, Gregg' 442 discloses the data communication 
arrangement according to claim 26, wherein the alignment circuit 
includes a retraining sequence delay module (Column 4, Lines 33 
- 35) adapted to delay a retraining sequence request (Column 4, 
Lines 39 - 40) and provide a retry data transmit request in 
response to the codes. 

As to claim 29, Gregg' 442 discloses the data communication 
arrangement according to claim 26, wherein the symbols include 
clock information (Figure 1, signal 44) . 
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As to claim 30, Gregg' 442 discloses the data communication 
arrangement according to claim 26, wherein the codes are Skip 
codes (Figure 3, Desirializer 60) . 

Claims 5-7, 28, and 31 - 35 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Gregg' 442, in view of Bentz' 
441 and in further view of Imanishi (US Pat. No. 5974055). 

As to claim 5, Gregg does not explicitly disclose the 
receive module includes at least one shift register adapted to 
shift the serial data stream by at least one bit in response to 
the frequency compensation code. 

However, Imanishi discloses the receive module includes at 
least one shift register (Figure 12, Shift Reg. 47) adapted to 
shift the serial data stream by at least one bit in response to 
the frequency compensation code. 

At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Imanishi before him or her, to modify the Sync buffer of 
Gregg to include the shift register of Imanishi. 

The suggestion/motivation for doing so would have been to 
improve design flexibility. 
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Therefore, it would have been obvious to combine Imanishi 
with Gregg to obtain the invention as specified in the instant 
claim (s) . 

As to claim 6, Gregg does not explicitly disclose wherein 
the receive module includes at least one bit-shift pointer 
adapted to shift the serial data by at least one bit in response 
to the frequency compensation code. 

However, Imanishi discloses at least one bit-shift pointer 
(Figure 12, Reg. 421) adapted to shift the serial data by at 
least one bit in response to the frequency compensation code. 

At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Imanishi before him or her, to modify the Sync buffer of 
Gregg to include the shift register of Imanishi. 

The suggestion/motivation for doing so would have been to 
improve design flexibility. 

As to claim 7, Gregg does not explicitly disclose wherein 
the receive module includes a direction indicator adapted to 
provide an indication of the shift direction for the bit-shift 
pointer . 
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However, Imanishi discloses a direction indicator adapted 
to provide an indication (Figure 12, Element 42) of the shift 
direction for the bit-shift pointer. 

At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Imanishi before him or her, to modify the Sync buffer of 
Gregg to include the shift register of Imanishi. 

The suggestion/motivation for doing so would have been to 
improve design flexibility. 

Claims 28 and 31 recites the corresponding limitations of 
claims 5 and 6. Therefore, they are rejected accordingly. 

Referring to claim 32, Gregg discloses a method for de- 
skewing data, comprising: 

converting parallel data (Figure 1, sync buffer) into a 
plurality of serial bit-streams; 

inserting (Figure 2, self timer) frequency compensation 
codes into at least one of the bit-streams; 

transmitting the plurality of serial bit-streams (Figure 1, 
Serializer) over a plurality of parallel byte lanes, the 
parallel byte lanes susceptible to data skewing; 

receiving (Figure 2) the plurality of serial bit-streams; 

Gregg does not explicitly disclose: 
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performing a one-bit shift of the at least one of the bit- 
streams in response to the flag; and 

dropping the frequency compensation codes from the at least 
one of the bit-streams before converting the plurality of serial 
bit-streams back into parallel data. 

However, Imanishi discloses the method of performing a one- 
bit shift of the at least one of the bit-streams in response to 
the flag (Figure 12, Shift Reg. 47) . 

Therefore, it would have been obvious to combine Bentz' 441 
with Gregg to obtain the invention as specified in the instant 
claim. 

At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Imanishi before him or her, to modify the Sync buffer of 
Gregg to include the shift register of Imanishi. 

The suggestion/motivation for doing so would have been to 
improve design flexibility. 

In addition, At the time of the invention, it would have 
been obvious to one of ordinary skill in art to modify the 
teachings of Gregg to include dropping unwanted code before 
converting the plurality of serial bit-streams back into 
parallel data since this practice is well known and common in 



Application/Control Number: 10/567,176 Page 16 

Art Unit: 2184 

the art of I/O and networking in order to sync data streams with 
different frequencies (see pertinent art in the conclusion 
section) . 

Furthermore, Gregg does not explicitly discloses a 
plurality of first in first out buffers (FIFOs), each FIFO 
coupled to a data-carrying line; and wherein each FIFO comprises 
a bit dedicated to a flag indicating alignment status for the 
data collected in the FIFO, the flag set in response to the 
detected frequency compensation code. 

Bentz' 441 discloses a "timing controller 470 issues select 
signals to MUX 490 that cause the information in staging memory 
475 to empty sequentially, ensuring information parallelly 
loaded at the particular time in staging memory 475 is unloaded 
before information loaded in staging memory 475 at a later time. 
In this example, time dependency maintenance system and method 
400 ensures that parallel time dependencies are maintained on a 
first in first out (FIFO) basis between information parallelly 
loaded at one time period and information parallelly loaded at 
another time period.", col. 6, lines 38-48. 

At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Bentz' 441 before him or her, to modify the sync buffer 43 
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of Gregg to include the FIFO of Bentz' 441 because Bentz' 441' s 
FIFO is use to maintain time dependent information. 

The suggestion/motivation for doing so would have been to 
buffer data that have been skewed from conversion in order to 
facilitate utilization of parallel and sequential graphics 
processing and communication hardware in an effective and 
efficient manner to support retrieval of information for a cache 
memory, as disclosed by Bentz' 441. 

As to claim 33, Imanishi discloses determining a shift 
direction (Figure 6, element 41) before performing the one-bit 
shift. 

At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Imanishi before him or her, to modify the Sync buffer of 
Gregg to include the shift register of Imanishi. 

The suggestion/motivation for doing so would have been to 
improve design flexibility. 

As to claim 34, Imanishi discloses determining a bit-count 
before performing a plurality of one-bit shifts (Figure 6, 
element 44), the number of shifts equal to the determined bit- 
count . 
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At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Imanishi before him or her, to modify the Sync buffer of 
Gregg to include the shift register of Imanishi. 

The suggestion/motivation for doing so would have been to 
improve design flexibility. 

As to claim 35, Gregg discloses wherein the frequency 
compensation codes are Skip codes (Figure 3, Desirializer 60) . 

Claims 12 - 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gregg' 442 in view of Wakeman et al . (US Pat. 
No. 5790786), hereinafter referred to as Wakeman' 786, in 
further view of Bentz' 441 . 

Referring to claim 12, Gregg' 422 discloses a receiver 
comprising : 

an alignment storage circuit having a plurality of serial 
to parallel conversion modules (Figure 1) . 

However , Gregg does not explicitly disclose each serial to 
parallel conversion module adapted to connect to a PCI Express 
bus line and convert a serial bit stream to parallel data words, 
and each serial to parallel conversion module connected in 
parallel to a FIFO, the alignment storage circuit adapted to 
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provide an alignment detection signal to a data shift circuit in 
response to the flag for each FIFO, and adaptively shift the 
parallel data output from the serial bit stream in each serial 
to parallel conversion module in response to the alignment 
detection signal. 

Wakeman discloses each serial to parallel conversion module 
adapted to connect to a PCI Express bus line (Figure IB, Systme 
bus 116) and convert a serial bit stream to parallel data words, 
and each serial to parallel conversion module connected in 
parallel to a FIFO (Figure IB, Transmit FIFO) , the alignment 
storage circuit adapted to provide an alignment detection signal 
to a data shift circuit (Column 3, Lines 19 - 25) in response to 
detection of a frequency compensation code for each serial bit- 
stream, and adaptively shift the parallel data output from the 
serial bit stream in each serial to parallel conversion module 
in response to the alignment detection signal (Column 3, Lines 
25 - 28) . 

At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Wakeman before him or her, to modify the Sync buffer of 
Gregg to include multi access control circuit of Wakeman. 

The suggestion/motivation for doing so would have been to 
transmit data via a multi access network. 
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Therefore, it would have been obvious to combine Wakeman 
with Gregg to obtain the invention as specified in the instant 
claim (s) . 

As to claim 13, Gregg discloses wherein the alignment 
storage circuit continuously checks alignment between the 
plurality of serial to parallel conversion modules and 
autonomously corrects alignment between the plurality of serial 
to parallel conversion modules (Column 4, Lines 27 - 35) . 

Furthermore, Gregg does not explicitly discloses a 
plurality of first in first out buffers (FIFOs), each FIFO 
coupled to a data-carrying line; and wherein each FIFO comprises 
a bit dedicated to a flag indicating alignment status for the 
data collected in the FIFO, the flag set in response to the 
detected frequency compensation code. 

Bentz' 441 discloses a "timing controller 470 issues select 
signals to MUX 490 that cause the information in staging memory 
475 to empty sequentially, ensuring information parallelly 
loaded at the particular time in staging memory 475 is unloaded 
before information loaded in staging memory 475 at a later time. 
In this example, time dependency maintenance system and method 
400 ensures that parallel time dependencies are maintained on a 
first in first out (FIFO) basis between information parallelly 
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loaded at one time period and information parallelly loaded at 
another time period.", col. 6, lines 38-48. 

At the time of the invention, it would have been obvious to 
one of ordinary skill in the art, having the teachings of Gregg 
and Bentz' 441 before him or her, to modify the sync buffer 43 
of Gregg to include the FIFO of Bentz' 441 because Bentz' 441' s 
FIFO is use to maintain time dependent information. 

The suggestion/motivation for doing so would have been to 
buffer data that have been skewed from conversion in order to 
facilitate utilization of parallel and sequential graphics 
processing and communication hardware in an effective and 
efficient manner to support retrieval of information for a cache 
memory, as disclosed by Bentz' 441. 

Therefore, it would have been obvious to combine Bentz' 441 
with Gregg to obtain the invention as specified in the instant 
claim. 

As to claim 14, Gregg discloses wherein the alignment 
storage circuit includes a retraining sequence delay module 
(Column 4, Lines 33 - 35) adapted to delay a retraining sequence 
request (Column 4, Lines 39 - 40) and provide a retry data 
transmit request in response to the frequency compensation code. 
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As to claim 15, Gregg discloses wherein the alignment 
storage circuit uses the frequency compensation codes to 
automatically correct synchronization errors (Column 4, Lines 15 
- 25) between the plurality of serial to parallel conversion 
modules . 

As to claim 16, Wakeman discloses a shift register (Figure 
3B, Shift register 335) adapted to shift the serial bit stream 
by at least one bit in response to the alignment detection 
signal. At the time of the invention, it would have been obvious 
to one of ordinary skill in the art to add a shift register to 
Gregg's system for sequencing purposes as known in the art. 

Claims 17 and 18 recite the corresponding limitations of 
claims 6 and 7. Therefore, they are rejected accordingly. 

Claims 19 and 20 recites the corresponding limitations of 
claims 12 and 13. Therefore, they are rejected accordingly. 

As to claim 21, Wakeman disclose wherein the serial data is 
transmitted over a fast Ethernet connection (Column 1, line 9) . 
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Response to Arguments 

Applicant's arguments with respect to claims 1-35 have 
been considered but are moot in view of the new ground (s) of 
re j ection . 

Contact Information 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to JUANITO 
C. BORROMEO whose telephone number is (571) 270-1720. The 
examiner can normally be reached on Mon-Fri, 8:30 AM - 5:00 PM, 
ET. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Henry Tsai can be 
reached on 571 272 4176. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 
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Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . If you would 
like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

/Henry W.H. Tsai/ 

Supervisory Patent Examiner, Art Unit 2184 



